Inhibition of JNK reduces G2/M transit independent of p53, leading to endoreduplication, decreased proliferation, and apoptosis in breast cancer cells.
c-Jun N-terminal kinase (JNK) is activated by diverse cell stimuli, including stress, growth factors, and cytokines. Traditionally, activation of JNK by stress treatment is thought to induce cell death. However, our recent data indicate that JNK's ability to sensitize cells to apoptosis may be, in part, cell cycle dependent. Here, we show that the majority of both paclitaxel- and UV-induced apoptosis can be inhibited by the pharmacological JNK inhibitor, SP600125, in MCF-7 cells. However, inhibition of JNK does little to reverse doxorubicin-induced apoptosis in MCF-7 cells or doxorubicin- and UV-mediated death in MDA MB-231 cells. SP treatment causes G2/M arrest of three breast cancer cell lines and results in the endoreduplication (cellular DNA content >4N) of MCF-7 and MDA MB-231 cells. These effects on cell cycle and apoptosis are not significantly altered by the inhibition of p53, indicating that JNK is functioning independently of p53. Lastly, inhibition of JNK using both SP and antisense oligonucleotides targeted to JNK1 and JNK2 reduced proliferation of all three breast cancer cell lines. Taken together, these results suggest that the activation of JNK is important for the induction of apoptosis following stresses that function at different cell cycle phases, and that basal JNK activity is necessary to promote proliferation and maintain diploidy in breast cancer cells.